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(54) TUBS ROLUNO OUT APPARATUS 
(im Abstract: 

PIELD: well expkttadan. SUBSTANCE: apparatus has on lateral surface of Its housing inclined flat 
portions, supporting wttfa use of axles roDlng out mcznbcrs, mounted on supporting plates. The flat 
portions arc in the form of cylindrical cotintcihorcs, whose axis coincide -with axis of the rolling 
out members. The countertoore has grooves, opened at its one side. The supporting plate are arranged 
in the grooves and rlgkSy connected with the axles of the rolling out members. E^ach above 
mentioned groove has at its end portion an additional groove. Bach supporting plate is provided by 
a protrusioa placed in the additional groove. The housing with the si^iporting plates is embraced 
by amiL EPPECT: enhanced rehablltty of the apparatus at operation due to sucii stmcture of tt 2 d, 7 dwg 
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(54) yCTPOftCTDO JIJIH PA^AHUIOHKH TPVB 
(57) AbsCracL- 

H3o6p<rreBMe npefjBxsamso jfftH paaaaizbqpm CKpexpfaiBaTe7i«ft bs iqx^Biibabix Tpy6, ycrwaaanH B acM iifX 
B CKBajDOUX. Ha 6QKOB0ft noMpjcBDcmi Kopsqpca Bbmojiaamii HaxnoeBbie imocxBe yiiacm, sa nnrapfcix c 
noMoizpjD ooctt Ha ocropHbtx miacrxsax ycraBOivieHbi vmjm^paasjBi waaaxthL (B9). Hjiocxik y^zacnai 
BfaannBCBbi b note i^nH^^pBrocKsx i^obob (U). Ocb U ooBOiv^aBT c ocrmb B9. Ha U BfaaKviueufai 
ompbiTue c onBoro Koaqa naou (II). Onopabic nnacnrabc pacnanoxcBbi b n h kcctbo CBRBasu c ocbmh B3. 
Ha OTKpbirou Koaqe Basmoro 11 BfaBnuzHCH ;;ononKBTejifaKbift n. Ktat^jm. anopsasi nnaenraa CBa6seHa 
BbtcrynoM, pft'*fcj»*wy*""'^ b msasamamnyBou n. Kc^jpyc c onojitrKiMii nnacTBBaMB oxBaTUDacT ratea. 
TaKaM ooBosynBxrTb npBSHaBOB o6ec&e<onaeT DOBfaoneBBe B i y^ ^ n^t^l > ^ r ^n ycrpoftcTBa. 1 3. n. ^joa, 7 m. 
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Descrlpdon [Oimcane H3o6peTCSKfi|: 

H3o6peTeBiie othochtch k ^ypcaBto n KamrrajiMOMy peiioary cxBajUB b upcppasHOHtBo, b 

jyiSI pfyrpiyiu ymjnflrat i ycTpoflCTB B3 npO^BnUfalX Tpy6 npn BX yCfnBOBKA B CXBOMOBt. 

HaH6QJiee 6iddkbm k B3o6peTeBBio no rexiiBwecxoA cynqaocrru narxReTCsi ycrpoScTBO pfui paasaiimpEKH 
npo^KTibHfaix TpytJ npH oqxspfaiTBB AiH 30H acnosBCHBfl B csBamae. cxfncpKaiqpe nonufl 
Vfomsff^psmcxsA Kopnyc» Ha neipymBoA noaepxBOCTH lurroporo ebmonacBiii aasjioBHue cmiocBTcnbHo 
npononiiBoft ocM Kopnyca nnocsne ywTKB, a ycraBoaneBuue hb nocne^pmx c douoo^jo oceft na onopHux 



Hq^ocnmoK yroro ycipoftcrea ssa m imsi BcnaflcwHOCTb ero palSorrbi ii>3a HCftocTaroTOofl (nioKofl) 
iqMnBDCTB BOfiayca. MBHHuanbaan ' iimauui a c i uum Koroporo b peaymram BfaUiuruuHBfi KaKnoBKEjix x cro 
□popQjnaBOft oca nnocsHxynacTKOBHe yppBntrrBapatr ycnaano npoHBOCTB npa xpyqcBBS. 



Uenb ■3o6peTeHBX noBbnacHBie "^yi* jrcrpoAcTea sacwr yBomuemui npomocra cro xqpnyca. 

3Tt> AocTorteTCH tcm, vro B wiwrtiirBrMOM ycrpoiBTDe a^h paaaaiaiQiaKH rpytfw 0(viq«ampA nonirfft 
ilKnx^QMPBCKBft xop^yc. Ba aapyvaoft uoBepxaocTH Boroporo sbiuttiuieufai mmmOTHw e armoarremBD 
zqxyianfcaoft ocx B o p n y ca uiiocBJi e ywnsnut m ycrsBOBnieBBfaK bb mcnenBBX c imMnifffiK) oodi kb nnopuMX 
nnBCTBHax Basnjoynofm ancMcvnii. coraacaa Kio6peTe>niD HasnoBObie imDCDne yinHm aa BapyzaoA 
n ^ t f^l ^ ^ i ^n^ f m im y ca b muwihc bm d b^RC nfm»»^y— mexoBOK* oca Boropbix oocnananT c ocbmb 
Banmypnmx sntMorroa, a HaupBOBBaxBfc i u m i a e a M tmptnut c ojjmro Bcgi^ft. g ag *a<jm i |iB*mi> oiepgHaMe 
B BBMy nBw, upB oDDpBiiie iDiacfnmbi pacnonoxcBbi b naaax b kcctbo cBfansu c ochub 

DpyrBM ormrmcM anBOiiDaeMDro ycrpoAcTBa hbjihctch to» vto na orxpuTOM kohiic KaxAoro naaa 
EK^CQQfiEBea ppnanHamuJOtdt nas. a xaa^^aH onopBan nnacTHBa CHa6KeBa BbCcryxicM, pacnonoxesBbzu b 
^ononHHTcntHOM nasy, npa 9tom yerpoftcTBO caafiscBO raftxoft, oxBaertJBaxxnsfA Kopnyc c ooopHbiuB 



yKasaHHbie cnvrawHsi o6ecixcvaHBaioT B03MoxBocTb yBcnaiKSBSi mmnfiBbi ctcbxb Eopnyca b HaB6Qnec 
onacBOM TJxmBpewDM oemsHH cro. tnuixnapH ^mtf noBtnnaerrcfi npo^iBOCTb sopuyca a, cn^noBarrcnbBo, 
Bi^^eKBocTb pafioTbi yerpoAcTBa 6e3 BdMeaeaaH cro HOuaaanuiDro HapyKBoro /prakmpa ;vxb AaHBoro 
'iimopaiwcpa. 

Ha ^MT. 1 niMftgftBo ycrpoAcTBO^ ycraBOBrxcBBoe b npo^Bnuot pasBamdqpsbiBacMoa TpytSe, o6n9itt nqn: sa 
2 Ge<KSNe A-A aa 1; aa 3 fparMear Eopoyca ycipaftcTBa c KaBCTpyxTHEBboca snoiasrauB 

Ipm yeraaoEaa Bajaj^nofa. aneuesroa; aa ^ht"* 4 no crpenEe E aa ^ar. 3; bb ^ar. 5 oeqeaae B-B aa 
1: aa 6 ctneam r-T aa 1. aa 7 ceneaae n-R aa for. 3. 

YcrpoflcTBO AJiH pasBanupGKB Tpy6 (^bt. 1) conepKar jjfuiBEffpmccKBA nonutt xopnyc 1 c x^HTpajibHUM 
xaaanMf 2 b pe3Ca6aMB 3 b 4 nnn cocHMHcaBH oooTBcrcrDeHHO c kcjiobhob 6yp!K7iiiHbix Tpy6 5 n 
CKBamBBfaQi o6opy7^oaaBBeu 6. Ha aapysaoft noBepxaocra xopnyca I no;; yrnoM x ero npoAonbHOtt ocsi 
BfamonBcsbt nnocxBc yiracrxa 7 b eo^c upjusafspsTtecxax uckobok 8, Ha xoropbEx BbmonHcabi oTKpbiTbte c 
omHoro KOHi^i na3bi 9, aKcucHrpiWHO cueniCHBbie oTHocirrcnhHO njexoBOX b cropoHy orxpbrroro xom^a 3TBX 
na30B, c yrny6neamM 10 b ax lApun iuj o u onoaBbuc OTxpfaiTbiu xoanaM creaxax. B aasax 9 paaMcmpHbi 
oDopaw nnacTBKU 11 c BOdupucakOi 12 no ax nepa^epaa (^bt. 1), Boaa^f^nmam b ymyttncHBH 10 nasoB 9 
(^ar. 3 B 4). 

Ha noBcpacBocTH onapBbix nnacTBK U (^ar. 1)» BflgTax' iap y aimpfl c xoppyooic, KsroTOBucafai Bbarrynu 13, 
BMumHiitfi e B noDQnaaTeniflfaie naoH 14 (^ar. 3 a 4), abtuojimiBiiie aa ompfairux yiacisax nasoa 9. Ha 
aapyMBOft nouepxHocrra Bopnyca B miwuuMa pcaUta 15» aa xorqpyio aauiuueaa raAxa 16, cxaanuauum^ 
m n^sM^M mxacTBafaC U a *f^ T *' ""'"'™T?" ooa«cm> c axxosbqMiBaMB 12* sbicrynaMB 13, yrnytineaaaMB 10 
p ifiypyr^ If j^ftpfti mm r w u jnjMw ttafimm 14 ^mcanyntt miflcim 11 OTP n po B opoTB a BbOiflneHBH IP nasoB 9. 



Ha KOBBEX OT xopnyca nopep x aocrwx onopabix nnacim U xcctko b c dxa^^sTpaqabiu cuen^CBBOi x as 
BepxBcft nqiB^epBB (rpasBi^e) 3axpennesu oca 17 (^ar. 1 b 2), aa xoropbuc c nouonpjo ^axcapynn^ero 
wtnm^ 18 ycraBDsncHiii Baminyx>mHC anoJCHTbt 19. Ilpa stom oca 17 Banb^yxxnxx aoxewcHTOB 3axpcimcHbi 
Ha ooopafaix nnacTBHax 11 rax, vro ax PCOMCi yHHPCXB C oca cauMCTpaa coEoaflnMyr c rcounpBViecKBMB 
ocMMB caifMeTpBa mna^npatncsax lyaoBox 8 (cm. occb/h jibbbi> 0^ aa ^ar. 3-4). 



SBcq eHiyBUH oe cMenijeaHe naaoB 9 orraocBTenfaBO mtomflfQi e^obok B, a raxxe Benanaay uaxcauanbuo 
B03ai03Kaor« yrjiydjicHHH nexoBox b creaxy xopnyca onpcnenaiOT pacwrabOtf nyrcM Ana xoaxperiBDro 
TsmopasMcpa ycxpoftcTBa c y^cTOM o6ecne<ieBBn Hco6xoAKMoro sanaca npo«iBocTK xopnyca npa pa6oTc 
ycTpoflcTBa B ycnoBBBx xpy^enaR. A iiaxcaManiAO BOSMoaKHoe CMe m fa u ie ono|«bix nnacnm 11 
oTBocarenbHO ooefl 17 Banfai^yionQoc aneueffroB 19 o<^ycnoBneao pacnonoxeuaeM naaoB 9 non nax a rtu, vro 
oca CBMkfCTpaa aaxpenTieaafatx aa kbx ooefl 17 Bamd^noinjsK ayieveBTOB 19 jjfijimabi 
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oomanaTb c rcoMCTi»wcaao4H ocfoai cssktuxrrpaa qcKODOK. 

Pa6oTa ycrpoflcTBa nofKHHercH Ha npHwcpe paaeanbtipBRB npo^wibaiiuc Tpy6 nps naantajfm bmb 30hi>i 
HapymeBBH rqpMmnraocni o6canBoft xonoHHU 20 (^ht. 1. 5, 6) cKoaxBUbi. 

npo^KnbHbie Tpytfbi 21 cnycKaivr Gnyrpb oCcannoft kojiohhu 20, d iiaTqf>Ban BDwinqBH " pacnmpfDcrp 
upamvnm ux ctchok k ctchkc otfcag^Bofl KonoHHbi 20 5) ronyia m if M BRjripcBHero r^QtaBnmecKoro 

3aTe>i c noMombK) pe3b6bi 3 ycTpoikrrBo npHcwwmHioT k kojiohhc Tpy6 B h cnycKaioT b csBasMBy. Ilo 
/^ocTuesHH ycTpoflcTBOM BepxHcTo KOH^a npo^mibHbix Tpyfi 21 KonoHHy 6ypH7ibaux Tpy6 BaMHHaiOT 
BpaiqaTb npa o^^BpeucHHOif oK^asKH c»cboA narpysKK h npoiAiBKK nonocTH Tpy6 <iq>e3 vprrpam^biA 
Kaam 2 Kopnyca 1 ramKocTuo. B pcayTibrarc 3Toro HeRoaarbic flaancHHCM y^acrra 22 {^ht. 5) 
npo^HniiHbix Ti>y6 21 siiiiipaBnfiicyrcH ao nnoxaoro b repMenrworo npHsaTBH bccm aapymml noaepxBcxrrB 
iqx^aiuBux Tpy6 k BflyTpesBdl noaepxHocrrg o6canpux Tpytf 20 (^ar. 6). 

no oKoaqaBm passaniiivMiBaHwi KonoHsy 6ypK7ifaHbix 5 c ycrrpoacrsou rawBHManr ks CKsanHU. 
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ClaJms lOopiiyna waoCperrtBMsi]: 

1. yCTPOdCTBO miH PA3BAJII>UOBKIi TPVB. ooncpMan^e nojibdl iQiTiHHnpBMocKHft Kopnyc. Ha BOi^SBOd 
noaepxBocTB Koroporo BbajonHCHu BaKnoKm><e orsocRTenwo npoffpm^cdk octt Kopnyca zuiocnte yuacm, h 
ycraBOBncHMbie aa uocnenmoc c noMoaibio ocefl na onopHbix nnacTHBax B^nhnytoinpt mcusBTtt, 
OTmraammpecH tcm. «rro aaKnoBBbic nnocme yqacmi Ha BapyacBofl noBcpxzncTH Kopi^ca BbOionHCBbi b 
fame ufufBsmpKmaosx mBKOBOSt ocm Koropiiix coBCimiupT c ochmh Bum^MHuiuL stficMncroim a na mesoEKax 
BfamonBesbi orspbiTue c onpnro Koaqa a sa m n r i'p mm o cuamcHBue k Haiy naau, npn stom onopRbie 
nnacTHHfai pacnoncuKcsbi b nasax h xecno cfwrmnj c ocnm Banboynmpx aneucHToa. 

2. VcipuflCTBO DO ilI, i/n iM MaiMUMCH TCM. <iTo Ba ornqnrfTOiM KOHqc KaMji<oro iia3a b muuiihcb 
AonanmrrcTibBbift nas. a Kamn^ onopBan nnacTHKa Gaa6x€Ba Buciynou. peesucwfosBbiM b 
/ ytfHAiuur i^ejibaoM nasy* npa avcuf ycTpoficreo CHa6xeBo raflsott, oxaanJBaxmieft Kopnyc c onopHbiuB 
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(54) PIPE EXPANSION DEVICE 
(57) Abstract: 

The device is intended for expanding shaped-pipe blocking devices mounted in wells. 
Provided on one of the sides of its housing are inclined flats carrying supporting plates, 
secured to which are pins mounting expansion tools. The flats have cylindrical elements. 
The elements are aligned with pins carrying the expansion tools. The elements have slots 
open at one end. The supporting plates are mounted in the slots and rigidly connected 
with the pins carrying the expansion tools. Additional slots are provided at the open end 
of each main slot. Each supporting plate has a projection engaging with the additional 
slot. The housing with the supporting plates is enclosed by a nut. Such a combination of 
the design features enhances the reliability of the device. 2 cL, 7 dwgs 
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Description: 

The present invention relates to the well drilling and overhaul operations; more 
specifically, the proposed device is intended for expanding shaped-pipe blocking devices 
after lowering them into wells. 

Closest in technical substance to the present invention is a device serving to expand 
shaped pipes when isolating troublesome zones in the well, which device consists of a 
hollow cylindrical housing whose outside surface has flats inclined relative to the 
longitudinal axis of the housing; the flats carry supporting plates, secured to which are 
pins mounting expansion tools. 

The drawback to this device is its unreliability because of an insufficient (low) strength of 
the housing whose minimum wall thickness does not meet the torsional strength 
requirement due to the provision of flats that are inclined relative to the longitudinal axis 
of the housing. 

The object of the present invention is to enhance the reliability of such a device by 
increasing the strength of its housing. 

This is achieved as follows: In the proposed pipe expander which incorporates a hollow 
cylindrical housing whose outside sxirface includes flats inclined relative to the 
longitudinal axis of the housing and carrying supporting plates, secured to which are pins 
mounting expansion tools, the inchned flats provided on the outside surface of the 
housing have cylindrical elements which are aligned with the expansion tools and which 
have slots open at one end and offset in the direction of their open ends and the 
supporting plates are located in the slots and rigidly connected to the pins mounting the 
expansion tools. 

Other distinctive features of the proposed device are that an additional slot is provided at 
the open end of each slot and each supporting plate has a projection located in the 
additional slot and that the device is fitted with a nut enclosing the housing with the 
supporting plates. 

The above distinctive features make it possible to increase the thickness of the walls of 
the housing at its weakest cross section, owing to which the housing strength and, 
consequently, the reliability of the device are increased without changing its rated outside 
diameter for a given size. 

Fig, 1 is a general view of the device mounted in a shaped pipe to be expanded. Fig. 2 is 
the section A-A in Fig. 1, Fig. 3 shows a part of the expansion device housing with the 
elements serving for mounting expansion tools. Fig. 4 is a view in the direction of arrow 
B in Fig. 3, Fig. 5 is the section B-B in Fig. 1, Fig. 7 is the section T-F in Fig. 1, and Fig. 
7 is the section JX-Jl in Fig. 3. 
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The pipe expansion device (Fig. 1) has hollow cylindrical housing 1 with channel 2 and 
threads 3 and 4 for connecting the device to drill string 5 and downhole equipment 6. 
Provided on the outside surface of the housing 1 at an angle to its longitudinal axis are 
flats 7 with cylindrical elements 8 having slots 9 that are open at one end; these slots are 
offset relative to the cylindrical elements in the direction of their open ends and there are 
recesses 10 at the opposite ends of the slots. The slots accommodate supporting plates 1 1 
with peripheral projections 12 (fig, 1) that engage the recesses 10 in the slots 9 (Figs. 3 
and 4). 

Projections 13 provided on those surfaces of the supporting plates 1 1 (Fig. 1) that are in 
contact with the housing engage additional slots 14 (Figs. 3 and 4) made at the open ends 
of the slots 9. Screwed onto thread 15 on the outside surface of the housing is a nut 16 
which encloses supporting plates 11; acting together with the projections 12, projections 
13, housing recesses 10 and additional slots 14, the nut 16 prevents the plates 1 1 from 
turning and falling out of the slots 9 . 

Rigidly fastened to those surfaces of the supporting plates 1 1 that are positioned 
externally relative to the housing are pins 17 (Figs. 1 and 2) which are offset towards to 
the tops of the supporting plates 1 1; the pins mount expansion tools 19 fixed with locking 
rings 18. The pins 17 carrying the expansion tools are fastened to the supporting plates 1 1 
so that their geometric axes of symmetry coincide with those of the cylindrical elements 8 
(see center line O-O in Figs. 3 and 4). 

The offset of the slots 9 relative to the elements 8 and the maximum length of entry of the 
elements 8 into the housing wall are calculated for a given size of the device so as to 
ensure the requisite torsional strength of the housing. The maximum possible 
misalignment of the supporting plates 1 1 and the pins 17 carrying the expansion tools 19 
is determined by the location of the slots 9 and by the coincidence of the geometric axes 
of the pins 17 carrying the expansion tools 19 and those of the cylindrical elements. 

The operation of the proposed device will be illustrated below by the example of the 
expansion of shaped pipes in the course of isolating the non-tight zone of casing string 20 
(Figs. 1, 5 and 6) in the well. 

Shaped pipes 21 are lowered inside the casing string 20 to the interval to be isolated, and 
then a hydraulic pressure is developed to increase the pipe diameter by pressing the pipes 
against the wall of the casing string 20 (Fig. 5). 

Following this, the proposed device is connected to the drill string 5 with the use of the 
thread 3 and lowered into the well. When the device reaches the top end of the shaped 
pipes 21 the drill string is imparted rotation and at the same time an axial load is 
developed and the inner surfaces of the pipes are washed with fluid supplied through the 
central channel 2 in the housing 1 . As a result, portions 22 (Fig. 5) of the shaped pipes, 
which were not sufficiently pressed against the inner surfaces of the casing string, are 



I 
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straightened until the entire outer surfaces of the shaped pipes 21 are fully and tightly 
pressed against the inner surfaces of the casing string 20 (Fig. 6). 

After the expansion process is over the drill string 5 is lifted out of the wall together with 
the device. 
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Claims: 

1 . A PIPE EXPANSION DEVICE having a hollow cylindrical housing whose outside 
surface includes flats inclined relative to the longitudinal axis of the housing and carrying 
supporting plates, secured to which are pins mounting expansion tools, the inclined flats 
provided on the outside surface of the housing have cylindrical elements which are 
aligned with the expansion tools and which have slots open at one end and offset in the 
direction of their open ends and the supporting plates are located in the slots and rigidly 
connected to the pins mounting the expansion tools* 

2. The device according to i. 1, wherein an additional slot is provided at the open end of 
each main slot and each supporting plate has a projection located in the additional slot 
and which is fitted with a nut enclosing the housing with the supporting plates. 



Drawings: 
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Fig.l 
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Fig. 2 
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Fig. 3 
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View E shown as turned around 



Fig. 4 



RU 2056201 CI 



Fig. J 



Fig. 6 
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Fig. 7 
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